Introduction
Tori and Nakagawa (1) summarized early reported data on one-bond 13 C-1 H coupling constants ( 1 JCH) 'or numerous heteroaromatic compounds including pyridine, quinoline, isoquinoline, and thiophene parent molecules, some substitution products of these systems, and (for comparison) benzene and some of its derivatives. 1 JCH data have also been measured for the benzo[b]thiophene (2) and thieno [3,2-b] thiophene systems (3) . We now report extension of these measurements to the parent bicyclic compounds thieno [2,3- Tables 1 and 2 ).
It has been noted that the size of the coupling constant is a measure of the hybridization of the C-H bond; in particular, increasing values of 1 JCH imply increasing s-character to the bond (4-8) and shortening of the bond length (5).
Additionally, electron-withdrawing substituents (such as nitro, halo, and cyano) increase 1 JCH; while electron-donating substituents (such as methyl and methoxy) decrease 1 JCH. particularly for nearby CH units (1, 5, (9) (10) (11) (12) Other compounds were synthesized and purified as noted in a previous publication (16 Twenty-one derivatives listed in Tables 1 and 2 like manner, though they exhibited little change in 1 Jch value from that of the parent (22, 23) . Though 1 Jch f°r the aldehyde function has essentially the same value as that for the α-CH, the 1 H and 13 C NMR spectra clearly serve to prevent confusion in structural assignments. Chemical transformations of 4 produced 5 and 6, while 31 was converted into 35 (20, 22) . The structures of acetyl derivatives 3 and 34 were known from their methods of synthesis (19) .
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Seven compounds in the tables resulted from direct substitution into the pyridine ring. For these, observed changes in the proton-proton coupling scheme (average constants: J a ,p = 4.6, Jß^ = 8.4, and J ai Y =1.6 Hz) suffice to assign ring positions (19) . However, the 1 Jch values then serve to corroborate these assignments, whereby α-substituents are clearly differentiated from those in β-or γ-positions. Chlorination of 27, accompanied by de-N-oxygenation, gave both the 4-and 6-chloro derivatives (U and 20), distinguished by the number (2 and 1, respectively) of large 1 Jch values in the range of 185±2 Hz (24) . Analogously, N-oxide 40 produced the 5-and 7-chloro isomeric derivatives of 28 (see 41 and 46) (15) . Reissert-Henze reaction on these A/-oxides produced α-cyano derivatives 21 and 42, converted chemically into 22-26 and 43-44 (25) . Nitration of 40 led indirectly to 47 and 4 § (15) . Structures of other compounds with a substituent in the pyridine ring were based on syntheses (19, 26, 27) .
